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ABSTRACT 



A semiconductor integrated device including a first circuit 
block, a second circuit block, a first supply interconnection 
connected to the first circuit block to supply power thereto, 
a second supply interconnection connecting the first supply 
interconnection to the second circuit block, and a switch 
inserted across the first and second supply interconnections. 
The switch has a structure equivalent to a plurality of 
switching elements disposed in parallel on a substrate. The 
switch is opened by a break command output from the first 
circuit block so that the second supply interconnection is 
disconnected from the first supply interconnection, thereby 
preventing a standby current from flowing to the second 
circuit block when it is unused. This can solve a problem of 
a conventional semiconductor integrated device in that the 
standby current flowing to the second circuit block wastes 
power even if the second block is not used. 

16 Claims, 7 Drawing Sheets 
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FIG.7 
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FIG.9 
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FIG.11 (PRIOR ART) 
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SEMICONDUCTOR INTEGRATED DEVICE 
HAVING INDEPENDENT CIRCUIT BLOCKS 

AND A POWER BREAKING MEANS FOR 
SELECTIVELY SUPPLYING POWER TO THE 
CIRCUIT BLOCKS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a semiconductor inte- 
grated device including a plurality of circuit blocks operat- 
ing independently of each other. 

2. Description of Related Art 

FIG. 11 is a circuit diagram shown a conventional semi- 
conductor integrated device, in which the reference numeral 
1 designates a semiconductor integrated device, 2 designates 
a device power supply, 3 designates ground, 4 and 5 each 
designate a circuit block operating independently of each 
other, 6 designates a supply interconnection for supplying 
power to the circuit blocks 4 and 5. 

Next, the operation will be described. 

First, the supply interconnection 6 is usually shared by the 
circuit blocks 4 and 5 in the semiconductor integrated device 
with the single device power supply 2 interconnected as 
shown in FIG. 11. Accordingly, even if one of the circuit 
blocks 4 and 5 is not used depending on a .utilizing jnode of 
the semiconductor integrated device 1, the power is always 
supplied to the unused circuit, thereby causing a problem of 
increasing the consuiried "power." " ^ 

In view of this, the conventional semiconductor integrated 
device 1 reduces the consumed power of the circuit block 5 
by interrupting the supply of a clock signal or reducing the 
frequency of the clock signal fed from the circuit block 4 to 
the circuit block 5 in the case where the circuit block 5 
operates in response to the clock signal fed from the circuit 
block 4. 

Although the conventional semiconductor integrated 
device with such an arrangement can reduce the consumed 
power of the unused circuit block 5, it still presents a 
problem in that the power is wasted because of the standby 
current flowing from the device power supply 2 to the circuit 
block 5. 

SUMMARY OF THE INVENTION 

The present invention is implemented to solve the fore- 
going problem. It is therefore an object of the present 
invention to provide a semiconductor integrated device 
capable of reducing the consumed power by breaking the 
standby current flowing to an unused circuit block. 

According to a first aspect of the present invention, there 
is provided a semiconductor integrated device comprising: a 
^rst circuit block and a second circuit block operating 
independently of each other; a first supply interconnection 
connected to a device power supply for supplying power to 
the first circuit block; a second supply interconnection 
connected to the first supply interconnection for supplying 
power to the second circuit block; and power breaking 
means inserted in a connecting portion of the first supply 
interconnection to the second supply interconnection for 
breaking the connecting portion in response to a break 
command, wherein the power breaking means has a struc- 
ture equivalent to a plurality of switching elements disposed 
in parallel. 

Here, the power breaking means may be formed in a 
doped region in a substrate in which an end of the first 
supply interconnection and an end of the second supply 



4,263 

2 

interconnection are formed such that the two ends engage in 
comb like fashion with the two ends electrically isolated 
from each other, and the power breaking means may further 
comprise an electrode disposed over the two ends for 
5 receiving the break command. 

The semiconductor integrated device may further com- 
prise a resistor and a capacitor connected in parallel with the 
second circuit block. 

The semiconductor integrated device may further com- 
prise a pad connected to the second supply interconnection. 

According to a second aspect of the present invention, 
there is provided a semiconductor integrated device com- 
prising: a plurality of circuit blocks operating independently 
J J of each other; a plurality of supply interconnections, each of 
which is connected to a device power supply for supplying 
power to one of the plurality of circuit blocks; control means 
for outpuiting a break command; and a plurahty of power 
breaking means for breaking the plurality of supply inter- 
connections in response to the break command issued from 
the control means, each of the plurality of power breaking 
means being inserted in one of the plurality of supply 
interconnections to interrupt it, wherein each of the power 
breaking means has a structure_eqiuvalenl to a plurality of 
switching elements disposedfin parallelTj 

Here, the plurality of pctwerTrcaking means may be 
formed in a doped region in a substrate in which an end of 
a primary side and an end of a secondary side of each of the 
plurahty of supply interconnections are formed such that the 
30 two ends engage with each other in comblike fashion with 
the two ends electrically isolated from each other, and each 
of the plurality of power breaking means may further 
comprise an electrode disposed over the two ends for 
receiving the break command. 
35 The semiconductor integrated device may further com- 
prise a resistor and a capacitor connected in parallel with 
each of the circuit blocks. ' ' 

The semiconductor integrated device may further com- 
prise a pad connected to each one of the plurality of supply 
interconnections. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a circuit diagram showing an embodiment 1 of 
a semiconductor integrated device in accordance with the 
present invention; 

FIG. 2 is a plan view showing the structure of a switch 14; 

FIG. 3 is a cross-sectional view of the switch 14 taken 
along the A — ^A line in FIG 2; 
50 FIG. 4 is a circuit diagram showing the circuital structure 
of the switch 14; 

FIG. 5 is a circuit diagram showing an embodiment 2 of 
the semiconductor integrated device in accordance with the 
present invention; 

FIG. 6 is a circuit diagram showing an embodiment 3 of 
the semiconductor integrated device in accordance with the 
present invention; 

FIG. 7 is a circuit diagram showing an embodiment 4 of 
gQ the semiconductor integrated device in accordance with the 
present invention; 

FIG. 8 is a circuit diagram showing an embodiment 5 of 
the semiconductor integrated device in accordance with the 
present invention; 
65 FIG. 9 is a circuit diagram showing an embodiment 6 of 
the semiconductor integrated device in accordance with the 
present invention; 
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FIG. 10 is a circuit diagram showing an embodiment 7 of 
the semiconductor integrated device in accordance with the 
present invention; and 

FIG. 11 is a circuit diagram showing a conventional 
semiconductor integrated device. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The invention will now be described with reference to the 
accompanying drawings. 

EMBODIMENT 1 

FIG. 1 is a circuit diagram showing an embodiment 1 of 
a semiconductor integrated device in accordance with the 
present invention. In this figure, the reference numeral 1 
designates a semiconductor integrated device, 2 designates 
a device power supply, 3 designates ground, 4 and 5 each 
designate a circuit block operating independently of each 
other, 11 designates a supply interconnection (first supply 
interconnection) connected to the device power supply 2 for 
supplying power to the circuit block 4, 12 designates a 
supply interconnection (second supply interconnection) con- 
nected to the first supply interconnection 11 for supplying 
power to the circuit block 5, 13 designates an external input 
port for inputting a break command, and 14 designates a 
switch (power supply breaking means) for breaking a con- 
nection between the first supply interconnection 11 and the 
second supply interconnection 12 when a break command is 
input to the external input port 13 so that the circuit block 4 
outputs a break command in response thereto. 

Next, the operation will be described. 

First, when using both the circuit blocks 4 and 5, the 
switch 14 is closed so that the power is supplied to both the 
circuit blocks from the device power supply 2. 

On the other hand, when the circuit block 5 is not used, 
the break command is input to the external input port 13 so 
that the circuit block 4 outputs the break command. ITie 
switch 14, receiving the break command from the circuit 
block 4, opens the connection between the first and second 
supply interconnections 11 and 12, 

Thus, the power supply from the device power supply 2 
to the circuit block 5 is interrupted, and the circuit block 5 
cea.ses its operation. In addition, since the power supply is 
interrupted, no standby current flows to the circuit block 5. 

FIG, 2 is a plan view illustrating the structure of the 
switch 14. In this figure, the reference numeral Ha desig- 
nates an end of the first supply interconnection 11 which is 
a primary supply interconnection for the switch 14 , 12a 
designates an chd"of Uie'sccoj^'suppjy]^^ 
which is a secondary supply interconnection foFlHTswitch 
14, A1-A4 designate a comblike engaging poftibn of the end 
llfl engaged with a comblike engaging portion B1-B4 of the 
end 12a in such a manner that they are electrically isolated 
from each other, and 15 designates an electrode disposed 
over the ends 11a and 12fl, 

FIG. 3 is a cross-sectional view taken along the A — Aline 
of FIG. 2, and illustrating the structure of the switch 14. In 
this figure, the reference numeral 16 designates a silicon 
substrate of the semiconductor integrated device, and 16a 
designates a doped region of the silicon substrate 16 to 
which ions or the like are implanted for doping. 

The switch 14 with the structure as shown in FIGS. 2 and 
3 is equivalent to a circuit as shown in FIG. 4, in which a 
plurality of gates (switching elements) are formed in paral- 
lel. 



14,263 

4 

This can reduce the closed circuit resistance of the switch 
14, which ofifers an advantage that the power wasted by the 
switch 14 can be reduced to a negligible degree when the 
circuit block 5 is powered through the switch 14 inserted 
5 between the first and second supply interconnections 11 and 
12, 

In contrast with this, when a common switching device 
such as a transistor is used as the switch 14, the power is 
wasted by the switch 14 owing to its large closed circuit 
10 resistance during the operation of the circuit block 5. 

The switch 14 is closed by applying a positive potential 
(of 3-5 volts) lo the electrode 15 without providing the 
external input port 13 with the break command. Thus, the 
power is supplied from the device power supply 2 to the 
second supply interconnection 12 through the first supply 
interconnection 11 and doped region 16a. 

On the other hand, when the ground potential is applied 
to the electrode 15 by inputting the break command to the 
external input port 13, the switch 14 is opened so that the 
second supply interconnection 12 is disconnected from the 
first supply interconnection 11. 

According to the present embodiment 1, since the switch 
14 opens the connection between the first and second supply 
2 J interconnections 11 and 12 when the break command is 
output from the circuit block 4, the power supplied from the 
device power supply 2 to the circuit block 5 is kept inter- 
rupted while the circuit block 5 is at rest. This makes it 
possible lo prevent the standby current from flowing to the 
circuit block 5 while it is free from operation, offering an 
advantage of reducing the consumed power. 

Although only one external input port 13 is provided in 
the embodiment 1, a plurality of external input ports 13 can 
be provided so that the circuit block 4 can issue the break 
35 command in accordance with a combination of the potentials 
apphed to the external input ports 13. 

EMBODIMENT 2 

Although the break command is output to the switch 14 
40 via the circuit block 4 in the embodiment 1, it can be 
provided directly to the switch 14 without the intermediary 
of the circuit block 4 as shown in FIG. 5. In this case also, 
the same advantage can be gained as the embodiment 1. 

EMBODIMENT 3 

45 

FIG. 6 is a circuit diagram showing an embodiment 3 of 
the semiconductor integrated device in accordance with the 
present invention, in which the same or corresponding 
portions to those of FIG. 1 are designated by the same 
50 reference numerals, and the description thereof is omitted 
here. 

In this figure, the reference numeral 21 designates a 
supply interconnection connected to the device power sup- 
ply 2, 22 designates a supply interconnection connected to 

55 the supply interconnection 21 for supplying power to the 
circuit block 4, 23 designates a supply interconnection 
connected to the supply interconnection 21 for supplying 
power to the circuit block 5, 24 designates a selector (control 
means) for outputting a break command to a switch 25 or 26 

60 as needed, and 25 designates the switch (power supply 
breaking means) for breaking the supply interconnection 22. 
The switch 25 has the same structure as the switch 14 as 
shown in FIG. 1, The reference numeral 26 designates a 
switch (power supply breaking means) for breaking the 

65 supply interconnection 23 in response to the break command 
issued from the 26. The switch 26 also has the same structure 
as the switch 14 as shown in FIG. 1. 
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Next, the operation will be described. between the first and second supply interconnections 11 and 

In the embodiment 1, the circuit block 5 cannot operate 12 is disconnected by the switch 14. 
while the circuit block 4 suspends its operation because it is Next, the operation will be described, 
the circuit block 4 that controls the switch 14 by issuing the since the pad 41 connected to the second supply inter- 
break command. 5 connection 12 allows the LSI tester 42 to be connected 

In view of this, in the present embodiment 3, the supply thereto as shown in FIG. 9, the present embodiment has an 

interconnections 22 and 23 have the switches 25 and 26 advantage that the power supply current of the circuit block 

inserted therein, respectively, and the break command is 5 can be easily measured using the LSI tester 42 if the power 

issued from the selector 24 to the switch 25 or switch 26 supply to the circuit block 5 is interrupted by the switch 14 

independently. when carrying out the operation test of the circuit block 5. 

This makes it possible to interrupt the operation of the 

circuit block 4 or circuit block 5 as needed in accordance EMBODIMENT 7 

with the operation mode of the semiconductor integrated Although the pad 41 is connected only to the second 

device 1. This also offers an advantage of reducing the g^ppjy interconnection 12 in the embodiment 6, it can be 

consumed power. connected to the supply interconnection 22 besides the 

Although the semiconductor integrated device 1 includes supply interconnection 23 as shown in FIG. 10 when the 

two circuit blocks in the embodiment 3, it may includes supply interconnection 22 connected to the circuit block 4 

three or more circuit blocks to achieve the same efifect as the can be disconnected, offering the same advantage as that of 

embodiment 3. 20 the embodiment 6. 

What is claimed is: 

EMBODIMENT 4 \ \ semiconductor integrated device comprising: 

FIG. 7 is a circuit diagram showing an embodiment 4 of a first circuit block and a second circuit block operating 

a semiconductor integrated device in accordance with the independently of each other; 

present invention, in which the same reference numerals a first supply interconnection connected to a device power 

designate the same or corresponding portions to those in supply and to said first circuit block for supplying 

FIG. 1, and hence the description thereof is omitted here. power to said first circuit block; 

In FIG. 7, the reference numeral 31 designates a resistor a second supply interconnection connected to said first 

connected in parallel with the circuit block 5, and 32 supply interconnection and to said second circuit block 

designates a capacitor connected in parallel with the circuit for supplying power to said second circuit block; and 

block 5. power breaking means inserted in a connecting portion of 

Next, the operation will be described. , said first supply interconnection to said second supply 

Since this embodiment is the same as the embodiment 1 interconnection for breaking said connecting portion in 

except that the resistor 31 and capacitor 32 are provided, the 35 response to a break command, 

operation of the resistor 31 and capacitor 32 will be wherein said power breaking means has a plurality of 

described chiefly. switching elements disposed in parallel. 

As in the embodiment 1, opening the switch 14 breaks the 2. The semiconductor integrated device as claimed in 

power supply from the device power supply 2 to the circuit claim 1, wherein said power breaking means is formed in a 

block 5. 'VhQ resistor 31 and capacitor 32 connected in 40 doped region in a substrate in which an end of said first 

parallel with the circuit block 5 as shown in FIG. 7 can supply interconnection and an end of said second supply 

provide an advantage that the speed can be controlled interconnection are formed such that the two ends engage in 

appropriately of the potential of the second supply intercon- comblike fashion with the two ends electrically isolated 

nection 12 to fall to the ground potential when the switch 14 each other, and wherein said power breaking means 

is opened, by adjusting the time constant of the combination 45 further comprises an electrode disposed over said two ends 

of the resistor 31 and capacitor 32. ^^r receiving said break command. 

3, The semiconductor integrated device as claimed in 

EMBODIMENT 5 claim 2, further comprising a resistor and a capacitor which 

are connected in parallel with said second circuit block. 

Although the circuit block 5 is provided %vith the resistor 4 semiconductor integrated device as claimed in 

31 and capacitor 32 connected m parallel thereto, the circuit ^^^^^ 3^ f^^^^^. comprising a pad connected to said second 

block 4 can also be provided with the resistor 31 and ^^ppjy interconnection. 

capacitor 32 connected in parallel therewith as shown in 5 semiconductor integrated device as claimed in 

FIG. 8 in the case where the supply interconnection 22 ^^^-^ 3, further comprising a pad connected to said second 

connected to the circuit block 4 can be disconnected, offer- supply interconnection 

ing the same advantage as that of the embodiment 4. 5 semiconductor integrated device as claimed in 

EMBODIMENT 6 claim 1, further comprising a resistor and a capacitor which 

are connected in parallel with said second circuit block. 

FIG. 9 is a circuit diagram showing an embodiment 6 of 7. The semiconductor integrated device as claimed in 

the semiconductor integrated device in accordance with the go claim 6, further comprising a pad connected to said second 

present invention, in which the same reference numerals supply interconnection. 

designate the same or corresponding portions to those of 8. The semiconductor integrated device as claimed in 

FIG. 1, and hence the description thereof is omitted here. claim 1, further comprising a pad connected to said second 

In HG. 9, the reference numeral 41 designates a pad supply interconnection, 

connected to the second supply interconnection 12, 42 65 5*- A semiconductor integrated device comprising: 

designates an LSI tester for measuring the power supply a plurality of circuit blocks operating independently of 

current of the circuit block 5 when the connecting portion each other; 
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a first supply interconnection connected to a device power wherein each of said plurality of power breaking means 

supply; further comprises an electrode disposed over said two ends 

a plurality of second supply interconnections, each of for receiving said break command, 
which is connected directly to said first supply inter- 11. The semiconductor integrated device as claimed in 
connection and to one of said plurality of circuit blocks 5 claim 10, further comprising a resistor and a capacitor which 

for supplying power to said one of said plurality of are connected in parallel with each of said circuit blocks, 
circuit blocks; 12. llie semiconductor integrated device as claimed in 

control means for outputting a break command; and claim 11, further comprising a pad connected to each one of 

a plurality of power breaking means for breaking said said plurality of supply interconnections. 

plurality of supply interconnections in response to said 13. The semiconductor integrated device as claimed in 

break command issued from said control means, each claim 10, further comprising a pad connected to each one of 

of said plurality of power breaking means being said plurality of supply interconnections, 
inserted in one of said plurality of second supply 14, The semiconductor integrated device as claimed in 

interconnections to interrupt it, claim 9, further comprising a resistor and a capacitor which 

wherein each of said power breaking means has a plural- are connected in parallel with each of said circuit blocks. 

ity of switching elements disposed in parallel. 15. The semiconductor integrated device as claimed in 

10. The semiconductor integrated device as claimed in claim 14, further comprising a pad connected to each one of 

claim 9, wherein said plurality of power breaking means are said plurality of supply interconnections, 
formed in a doped region in a substrate in which an end of 20 16. The semiconductor integrated device as claimed in 

a primary side and an end of a secondary side of each of said claim 9, further comprising a pad connected to each one of 

plurality of supply interconnections are formed such that the said plurality of supply interconnections, 
two ends engage with each other in comblike fashion with 

the two ends electrically isolated from each other, and ♦ ♦ * * ♦ 
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